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Brief Summary Text - BSTX (5): 

In the weaving process, the yarns pass over and under each other in a 
repeating pattern, which induces a certain amount of crimp in the yarn. Woven 
sailcloth cannot be made entirely from aramid yarns because the crimp reduces 
the desired stretch properties of the fabric and friction between yarns causes 
early failure. Thus, aramid and other cloths comprising low stretch yarns are 
made from low stretch yarns running in one direction and polyester yarns 
running in the other direction. Thus, the fabric is relatively weak in one 
direction, and the sailmaker designs sails in which the panels are arranged 
such that the strong yarns run in the direction of maximum load lines in the 
sail. 
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Brief Summary Text - BSTX (1): 

In the Baudet U.S. Pat. No. 5,097,784, a method is described for making a 
sail on mold having an adjustable profile or 3-D surface. A triangular sail is 
made by first applying a layer of film on the mold, applying individual 
adhesively coated yarns on the film with yarns extending from corner to corner 
in generally a curved path, and then applying a top layer of film. The film 
layers carry adhesive and are bonded together on the mold using heat and 
pressure. The resulting product is a three-dimensional, one-piece laminate 
having yarns which run along stress lines in the sail, generally in a curved 
fashion. 
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Brief Summary Text - BSTX (1): 

In the Baudet U.S. Pat No. 5,097,784, a method is described for making a 
sail on mold having an adjustable profile or 3-D surface. A triangular sail is 
made by first applying a layer of film on the mold, applying individual 
adhesively coated yarns on the fikn with yarns extending from corner to corner 
in generally a curved path, and then applying a top layer of film. The film 
layers carry adhesive and are bonded together on the mold using heat and 
pressure. The resulting product is a three-dimensional, one-piece laminate 
having yarns which run along stress tines in the sail, generally in a curved 
fashion. 
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Abstract Text- ABTX(l): 

A sail body (3), which can be finished along its edges and corners to create 
a finished sail (2), includes a number of sail sections(46) joined along their 
edges (47). Each sail section includes a reinforced material (20) laminated 
between first and second films (32,42). The reinforced material includes 
sectors of reinforced material (30,31), each sector having a set of generally 
parallel reinforcement elements (24), such as fibers. The sectors of 
reinforced material are preferably elongate sectors in which at least the 
majority of the sectors have lengths (34) at least five times as long their 
widths (36). The sectors are arranged in an overlapping pattern and so that 
the set of reinforcement elements are generally aligned with the expected load 
lines (28)for that section of the sail body. Sections can be made of different 
shapes but are typically triangular or quadrilateral. The reinforce material 
is typically a mesh or scrim containing sets of parallel, transversely oriented 
fibers (24,26). The mesh or scrim can either woven or unwoven. 

Brief Summary Text - BSTX (8): 

An approach to control sail-stretch has been to build a more traditional 
sail out of conventional woven fill-oriented sailcloth panels and to reinforce 
it externally by applying flat tapes on top of the panels following the 
anticipated load lines . See U.S. Pat. No. 4,593,639. While this approach is 
relatively inexpensive, it has its own drawbacks. The reinforcing tapes can 
shrink faster than the sailcloth between the tapes resulting in severe shape 
irregularities. The unsupported sailcloth between the tapes often bulges, 
affecting the design of the airfoil. 

Brief Summary Text - BSTX (9): 

A further approach has been to manufacture narrow cross-cut panels of 
sailcloth having individual laid-up yarns following the load lines . The 



11/04/2003, EAST Version: 1.4.1 



individual yarns are sandwiched between two films and are continuous within 
each panel. See U.S. Pat No. 4,708,080 to Conrad. Because the individual 
radiating yarns are continuous within each panel, there is a fixed relationship 
between yarn trajectories and the yarn densities achieved. This makes it 
difficult to optimize yarn densities within each panel. Due to the limited 
width of the panels, the problem of having a large number of horizontal seams 
is inherent to this cross-cut approach. The narrow cross-cut panels of 
sailcloth made from individual spaced-apart radiating yarns are difficult to 
seam successfully; the stitching does not hold on the individual yarns. Even 
when the seams are secured together by adhesive to minimize the stitching, the 
proximity of horizontal seams to the highly loaded corners can be a source of 
seam, and thus sail, failure. 

Brief Summary Text - BSTX (10): 

A still further approach has been to manufacture simultaneously the 
sailcloth and the sail in one sector on a convex mold using uninterrupted 
load-bearing yarns laminated between two films, the yarns following the 
anticipated load lines . See U.S. Pat. No. 5,097,784 to Baudet. While 
providing very light and low-stretch sails, this method has its own technical 
and economic drawbacks. The uninterrupted nature of every yarn makes it 
difficult to optimize yarn densities, especially at the sail corners. Also, 
the specialized nature of the equipment needed for each individual sail makes 
this a somewhat capital-intensive and thus expensive way to manufacture sails. 

Brief Summary Text - BSTX (17): 

U.S. patent application Ser. No. 09/173,917 filed Oct. 16, 1998 and 
entitled Composite Products, Methods and Apparatus, describes a low stretch, 
flexible composite particularly useful for making high performance sails. The 
composite includes first and second polymer films with discontinuous, stretch 
resistant segments therebetween. The segments extend generally along the 
expected load lines for the sail. The segments have lengths which are 
substantially shorter than the corresponding lengths of the load lines within 
each sail section. The sail can be either two-dimensional or three 
dimensional. The two-dimensional sails can be made from one section or a 
number of flat sections seamed together. Three dimensional sails can be made 
using one or more molded sections of the composite sheet or several flat 
sections can be broad seamed together to create the three dimensional sail. 
The sail can be designed to exhibit generally constant strain qualities under a 
desired use condition and to permit low stretch performance to be optimized by 
minimizing the crimp, that is the geometrical stretch, of the yarns. 
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Brief Summary Text - BSTX (20): 

The sail body, which can be finished along its edges and comers to create a 
finished sail, includes a number of sail sections joined along their edges. 
Each sail section includes a reinforced material laminated between first and 
second films. The reinforced material includes sectors of reinforced material, 
each sector having a set of generally parallel reinforcement elements, such as 
fibers. The sectors are arranged in an overlapping pattern and so that the set 
of reinforcement elements are generally aligned with the expected load lines 
for that section of the sail body. The sectors of reinforced material are 
preferably elongate sectors in which at least the majority of the sectors have 
lengths at least three times as long as their widths. Sections can be made of 
different shapes but are typically triangular or quadrilateral. The reinforced 
material is typically a mesh or scrim containing sets of parallel, transversely 
oriented fibers. The mesh or scrim can be either woven or unwoven. 



Brief Summary Text - BSTX (21): 

According to another aspect of the invention, a sail body is made from a 
plurality of sail sections by arranging elongate sectors of reinforced material 
on a first film in an overlapping pattern, each sector having a set of 
generally parallel reinforcement elements, such as fibers. The sectors of 
reinforced material are preferably elongate sectors in which at least the 
majority of the sectors have lengths which are at least three times as long as 
their widths. The arranged sectors of reinforced material are laminated 
between first and second films to form a sail section. The sectors are 
preferably arranged so that the set of generally parallel reinforcement 
elements are generally aligned with the expected load lines for that sail 
section of the sail body. The reinforced material is preferably a prepreg 
material, that is a material that is impregnated with an uncured adhesive. The 
arranging step may be carried out using, for example, triangular or 
quadrilateral sectors of the material. The sail sections are typically joined 
by broad seaming the sail sections to one another along their adjacent edges. 

Drawing Description Text - DRTX (2): 

FIG. 1 is a plan view of a sail made according to the present invention with 
an exemplary set of expected load lines shown in dashed lines; 

Detailed Description Text - DETX (4): 

FIG. 2 illustrates a roll of adhesive-impregnated, uncured reinforced 
material 20, also called a prepreg or a prepreg material. Material 20 is 
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typically made of an uncured adhesive such as a copolyester resin, and a mesh 
or scrim 22 of fibers or other reinforcement elements. The mesh or scrim 22 
will typically be unwoven but may be woven for increased tear resistance. Mesh 
or scrim 22 preferably includes a set of first reinforcement elements 24 which 
run parallel to one another along the length of material 20 and a set of 
second, generally parallel reinforcement elements 26 which are arranged 
transversely to, typically perpendicular to, reinforcement elements 28. 
Reinforcement elements 24, 26 can be made from a variety of materials such as 
monofilament material, multifiber yarns made of, for example, carbon fiber, 
aramid fiber, polyester fiber or fiber sold under the trademarks PBO.RTM., 
Pentex.RTM. or Spectra. RTM.. Reinforcement elements may be, for example, 
cylindrical or flattened in cross-section and may be made of twisted or 
untwisted fibers. Reinforcement elements 24 are typically, but need not be, 
the fibers used to be generally aligned with the expected load lines 28 of sail 
2. 



Detailed Description Text - DETX (6): 

Material 20 is cut into sectors 30, 31 of prepreg material 20 of various 
shapes and sizes, but typically triangular and quadrilateral, as suggested in 
FIG. 2. FIG. 3 illustrates arranging triangular sectors 30 with their edges 
slightly overlapping on to a first, imperforate film 32, film 32 typically made 
of PET, polyester film or other materials such as Kapton.RTM. polyimide film 
made by Dupont. Each sector 30, 3 1 has a length 34 and a width 36, the average 
length being substantially, typically at least about three to ten times, and 
more preferably at least about five times, the average width. First, 
longitudinally-extending reinforcement elements 24 are typically parallel to 
length 34. Pieces 30, 31 are sized, cut and arranged so that reinforcement 
elements, typically first reinforcement elements 24, will generally parallel 
expected load lines 28 when sail 2 is assembled. FIG. 4 illustrates a double 
layer of triangular sectors 30 with the upper layer 38 not extending over the 
same surface area as the lower layer 40. FIG. 5 illustrates overlapping of 
quadrilateral sectors 3 1 with the most extensive overlapping taking place at 
the lower left corner 41 to correspond to the concentration of expected load 
lines 28 at that region. When making multiple-layer sections, the sectors may 
be butt-joined together within each layer to help create a smoother finished 
product. Of course other arrangements, sizes and shapes of sectors could also 
be used. 



Detailed Description Text - DETX (7): 

FIG. 6 illustrates capturing sectors 30 between first film 32 and a second 
film 42. Pieces 30, 3 1 of reinforced material 20, first film 32 and second 
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film 42 may be laminated in any of a variety of conventional or unconventional 
fashions. If desired, additional adhesives may be used between films 32, 42. 
Also, reinforced material 20 may be made without any adhesive so that all the 
adhesive is applied as a separate step prior to lamination. After lamination, 
the combination of sectors 30,3 1, films 32, 42 and the adhesive bonding the 
J layers constitute an uncut sail section 44, typically generally rectangular in 

shape. Uncut sail section 44 is then cut to the appropriate shape to create a 
sail section 46 as shown in FIG. 7. Sail body 3, in this embodiment, is made 
by assembling, typically broad seaming, four different sail sections 46 
together along their adjacent edges 47, 47A, 47B, 47C. In addition to 
triangular sail section 46, sail 2 is also made from three different 
quadrilateral sail sections 46A, 46B and 46C. By comparing expected load lines 
on sail 1 with the suggested orientations of the reinforcement elements 24, 26, 
in particular the longitudinally-extending the reinforcement elements 24, it is 
seen that the reinforcement elements are generally aligned with the expected 
load lines. 



Claims Text - CLTX (1): 
1 . A sail body, of the type having expected load lines, comprising: 

Claims Text - CLTX (5): 

the first set of reinforcement elements of said first and second sectors are 
generally aligned with the respective expected load lines passing through said 
first and second sectors. 

Claims Text - CLTX (12): 

8. A method for making a sail body from a plurality of sail sections, each 
sail section having expected load lines, comprising: 

Claims Text - CLTX (17): 

the first set of the reinforcement elements of said first and second sectors 
are generally aligned with the respective expected load lines passing through 
said first and second sectors; and 

Claims Text -CLTX (27): 

15. A method for making a sail body from a plurality of sail sections, each 
sail section having expected load lines, comprising: 
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Claims Text - CLTX (32): 

the first set of the reinforcement elements of said first and second sectors 
are generally aligned with the respective expected load lines passing through 
said first and second sectors, said elongate sectors being impregnated with an 
adhesive; and 
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Abstract Text - ABTX (1): 

A sail body (3) includes first and second skin layers (40, 42), each skin 
layer having an outer film (22) at an outer side (34) and reinforcement 
elements (28, 30) at an inner side (36). The skin layers are laminated with 
the inner sides abutting to form the sail body. The skin layers are each made 
up of skin components (38) joined to other skin components of the same skin 
layer another along their aligned edges (43). The joined edges (44) of the 
first skin layer are offset from the joined edges of the second skin layer to 
strengthen the sail body. The sail body is preferably a three-dimensional 
molded sail body. The fibers or other reinforcement elements are preferable 
generally aligned with the expected load lines (32) of the sail body. 

Brief Summary Text - BSTX (8): 

An approach to control sail-stretch has been to build a more traditional 
sail out of conventional woven fill-oriented sailcloth panels and to reinforce 
it externally by applying flat tapes on top of the panels following the 
anticipated load lines . See U.S. Pat. No. 4,593,639. While this approach is 
relatively inexpensive, it has its own drawbacks. The reinforcing tapes can 
shrink faster than the sailcloth between the tapes resulting in severe shape 
irregularities. The unsupported sailcloth between the tapes often bulges, 
affecting the design of the airfoil. 

Brief Summary Text - BSTX (9): 

A further approach has been to manufacture narrow cross-cut panels of 
sailcloth having individual laid-up yarns following the load lines . The 
individual yarns are sandwiched between two films and are continuous within 
each panel. See U.S. Pat. No. 4,708,080 to Conrad. Because the individual 
radiating yarns are continuous within each panel, there is a fixed relationship 
between yarn trajectories and the yarn densities achieved. This makes it 



11/04/2003, EAST Version: 1.4.1 



difficult to optimize yarn densities within each panel. Due to the limited 
width of the panels, the problem of having a large number of horizontal seams 
is inherent to this cross-cut approach. The narrow cross-cut panels of 
sailcloth made from individual spaced-apart radiating yarns are difficult to 
seam successfully; the stitching does not hold on the individual yarns. Even 
when the seams are secured together by adhesive to minimize the stitching, the 
proximity of horizontal seams to the highly loaded corners can be a source of 
seam, and thus sail, failure. 

Brief Summary Text - BSTX (10): 

A still further approach has been to manufacture simultaneously the 
sailcloth and the sail in one piece on a convex mold using uninterrupted 
load-bearing yarns laminated between two films, the yarns following the 
anticipated load lines . See U.S. Pat. No. 5,097,784 to Baudet. While 
providing very light and low-stretch sails, this method has its own technical 
and economic drawbacks. The uninterrupted nature of every yarn makes it 
difficult to optimize yarn densities, especially at the sail corners. Also, 
the specialized nature of the equipment needed for each individual sail makes 
this a somewhat capital-intensive and thus expensive way to manufacture sails. 

Brief Summary Text - BSTX (17): 

U.S. patebt application Ser. No. 09/173,917 filed Oct. 16, 1998 and 
entitled Composite Products, Methods and Apparatus, describes a low stretch, 
flexible composite particularly useful for making high performance sails. The 
composite includes first and second polymer films with discontinuous, stretch 
resistant segments therebetween. The segments extend generally along the 
expected load lines for the sail. The segments have lengths which are 
substantially shorter than the corresponding lengths of the load lines within 
each sail section. The sail can be either two-dimensional or three 
dimensional. The two-dimensional sails can be made from one section or a 
number of flat sections seamed together. Three dimensional sails can be made 
using one or more molded sections of the composite sheet or several flat 
sections can be broad seamed together to create the three dimensional sail. 
The sail can be designed to exhibit generally constant strain qualities under a 
desired use condition and to permit low stretch performance to be optimized by 
minimizing the crimp, that is the geometrical stretch, of the yarns. 

Brief Summary Text - BSTX (21): 

The sail body may be a two-dimensional or a three-dimensional sail body. 
The fibers or other reinforcement elements are preferable generally aligned 
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with the expected load lines of the sail body . 

Drawing Description Text - DRTX (2): 

FIG. 1 is a plan view of a sail made according to the present invention with 
an exemplary set of expected load lines shown in dashed lines; 

Detailed Description Text - DETX (3): 

FIG. 2 illustrates making an uncured reinforced film 20 from an imperforate 
film 22, typically made of PET or polyester film, an uncured adhesive web 24, 
such as a copolyester resin, or and a mesh or scrim of fibers or other 
reinforcement elements 26. Film 22 could be made from other materials, such as 
Kapton.RTM. polyimide film made by DuPont. The mesh or scrim will typically 
be unwoven but may be woven for increased tear resistance. Mesh or scrim 26 
preferably includes a set of first reinforcement elements 28 which run parallel 
to one another along the length of film 20 and a set of second, generally 
parallel reinforcement elements 30 which are arranged transversely to, 
typically perpendicular to, reinforcement elements 28. Reinforcement elements 
28, 30 can be made from a variety of materials such as monofilament material, 
multifiber yarns made of, for example, carbon fiber, aramid fiber, polyester 
fiber or fiber sold under the trademarks PBO.RTM., Pentex.RTM. or 
Spectra. RTM.. Reinforcement elements may be, for example, cylindrical or 
flattened in cross-section and may be made of twisted or untwisted fibers. 
Reinforcement elements 28 are typically, but need not be, the fibers used to be 
generally aligned with the expected load lines 32 of sail 2. 

Claims Text - CLTX (10): 

7. The sail body according to claim 1 wherein said sail body has expected 
load lines and said first set of generally parallel reinforcement elements are 
generally aligned with said expected load lines . 

Claims Text - CLTX (20): 

said sail body having expected load lines, said first set of generally 
parallel reinforcement elements being generally aligned with said expected load 
lines ; and 

Claims Text - CLTX (37): 

20. The method according to claim 19 further comprising determining a set 
of expected load lines for the sail body and generally aligning the first 
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reinforcement elements with the expected load lines . 
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Abstract Text - ABTX (1): 

A sail body (3) includes first and second skin layers (40, 42), each skin 
layer having an outer film (22) at an outer side (34) and reinforcement 
elements (28, 30) at an inner side (36). The skin layers are laminated with 
the inner sides abutting to form the sail body. The skin layers are each made 
up of skin components (38) joined to other skin components of the same skin 
Layer another along their aligned edges (43). The joined edges (44) of the 
first skin layer are offset from the joined edges of the second skin layer to 
strengthen the sail body. Hie sail body is preferably a three-dimensional 
molded sail body. Hie fibers or other reinforcement elements are preferable 
generally aligned with the expected loj^ymeg (32) of the sail body. 



Brief Summary Text - BSTX (8): 

An approach to control sail-stretch has been to build a more traditional 
sail out of conventional woven fill-oriented sailcloth panels and to reinforce 
it externally by applying flat tapes on top of the panels following the 
anticipated \oi\4Mpl- See U.S. Pat. No. 4,593,639. While this approach is 
relatively inexpensive, it has its own drawbacks. The reinforcing tapes can 
shrink faster than the sailcloth between the tapes resulting in severe shape 
irregularities. The unsupported sailcloth between the tapes often bulges, 
affecting the design of the airfoil. 



Brief Summary Text - BSTX (9): 
A further approach has been to manufacture narrow cross-cut panels of 
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Detailed Description Text - DETX (2): 

Referring now to FIG. 1 atypical sail 10 is provided with a number of 
panels 12 arranged between the bead 14 and either the tack 16 or the clew 18 of 
the sail. Each of these panels is typically designed such that the major 
direction of strength of each panel is along the major ^essluies, here 
indicated by referenced character 20. The purpose of using many panels in a 
sail is to take advantage of the particular directional properties of the sail 
materia] to accommodate the various forces occasioned by the wind loading of 
the sail. A large number of panels is necessary because, prior to the Subject 
Invention, the shear strength for common laminates was not sufficient to enable 
the fabrication of the sail with a single panel or with a reduced number of 
panels. It will be appreciated that the larger the number of panels the more 
weight overhead is generated by the added stitching that is required. 
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Detailed Description Text - DETX (2): 

Referring now to FIG. 1 a typical sail 10 is provided with a number of 
panels 12 arranged between the head 14 and either the tack 16 or the clew 18 of 
the sail. Each of these panels is typically designed such that the major 
direction of strength of each panel is along the major stress lines, here 
indicated by referenced character 20. The purpose of using many panels in a 
sail is to take advantage of the particular directional properties of the sail 
material to accommodate the various forces occasioned by the wind loading of 
the sail. A large number of panels is necessary because, prior to the Subject 
Invention, the shear strength for common laminates was not sufficient to enable 
the fabrication of the sail with a single panel or with a reduced number of 
panels. It will be appreciated that the larger the number of panels the more 
weight overhead is generated by the added stitching that is required. 
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Brief Summary Text - BSTX (1 1): 

Conrad U.S. Pat. No. 4,708,080 shows a sail fabricated from a plurality of 
individual panels, each of which is fabricated from a laminate having at least 
two layers of material such as Mylar.RTM. film between which are disposed 
non-woven, force-bearing threads of Kevlar.RTM. and like stretch resistant 
polymeric material, which threads are aligned along the principal stress lines 
to which the particular panel will be subjected when installed in the sail and 
subjected to the force of the wind. 
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Brief Summary Text - BSTX (1 1): 

Now that warp-weft direction of cloth and panel orientations are no longer a 
concern, the benefits of panel construction have changed accordingly. Rather 
than using panel layouts to align the warp threads with the load lines, the 
panel selection and layouts are now used as a method for optimizing the 
manufacturing of a sail appropriate for mass production, as well as a method 
for accurate laying of structural members in a sail, i.e., the primary and 
secondary structural members. Moreover, multiple laminates are also possible 
with the lamination schedule also adding to the necessary product enhancements. 
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Brief Summary Text - BSTX (7): 

The resultant materia] is then cut into panels of the sail The panels are 
cut and arranged such that the warp yarns are generally aligned with known 
major ^sslmes in the sail, with the warp yarns carrying the major loads. 



Detailed Description Text - DETX (7): 

The resulting laminate is then cut into panels to make sails or similar 
pliant articles having lifting surfaces. First, the lines of maximum expected 
stress in the sail are determined. These &;tjKtiiiw x for example, generally 
radiate from the corners of a triangular sail and extend along the leech or 
trailing edge of the sail, and along the foot. The regions and direction of 
maximum stress on a sail under sailing conditions are well known to those 
skilled in the are of sail manufacture. The sail panels are cut and arranged 
such that the warp yams of the fabric run generally parallel with the lines of 
maximum stress when the panels are joined together to make the saiL As an 
example, radial or triangular panels may be used at the corners. As a result, 
the warp yarns of the fabric carry the major loads in the sail, and the liquid 
crystal polymer fikn carries secondary loads in the cross direction. 
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Abstract Text - ABTX (1): 

A composite sail (mainsail, jib, spinnaker) is provided which is fabricated 
from a series of panels each of whichis joined to an adjacent panel. The 
individual panels comprise laminates of two outer layers between which is an 
inner layer comprising a weft-free warp of strands of a stretch resistant 
polymer. One of the outer layers can itself be a laminate of at least two 
layers of material, one of which comprises a film and the other of which 
comprises non-woven, force-bearing thread material aligned along the principal 
stress lines experienced by the panel when incorporated in the sail. In a 
particular embodiment one outer layer is comprised of a plurality of individual 
segments joined together along abutting edges, each of the segments being 
formed from a reinforced sheet having a layer of weft-free warp of strands of a 
stretch resistant polymer. The individual segments in the panel may have 
differing strand denier density. 

Brief Summary Text - BSTX (12): 

Conrad U.S. Pat. No. 4,708,080 shows a sail fabricated from a plurality of 
individual panels, each of which is fabricated from a laminate having at least 
two layers of material such as Mylar film between which are disposed non-woven, 
force-bearing threads of Kevlar and like stretch resistant polymeric material, 
which threads are aligned along the principal stress lines to which the 
particular panel will be subjected when installed in the sail and subjected to 
the force of the wind. 



Brief Summary Text - BSTX (13): 

The present invention, which is an improvement of that of my '5 19 patent, is 
directed to a composite sail which has greatly enhanced stretch and tear 
resistance in the direction of the principal stress lines which may occur in a 
direction toward the foot of the sail, or in a direction along the foot of the 
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sail, or otherwise. The composite sails of the present invention are of 
particular value for use in racing yachts and provide highly efficient, light 
weight sails having significantly extended useful life compared with sails 
hitherto available. 



Brief Summary Text - BSTX (17): 

These objects, and other objects and advantages of the invention which will 
become apparent from the description which follows, are achieved by the sails 
of the invention and the methods by which they are fabricated. Thus, in its 
broadest aspect, the invention comprises a composite sail having a head, a tack 
and a clew, and comprised of a plurality of panels each of which is joined to 
an adjacent panel. Each of the panels comprises a laminate of (i) a first 
outer layer of material, (ii) a second outer layer which comprises at least one 
film layer having bonded thereto a plurality of strands of non-woven, 
force-bearing thread material disposed along the principal stress lines for the 
panel in the sail, and (iii) an inner layer disposed between said first and 
second outer layers and comprised of a weft-free warp of strands of a stretch 
resistant polymer. The strands of layer (iii) in each panel may be aligned in 
a direction toward the foot of the composite sail, or in a direction along the 
foot of the sail, or otherwise. The various layers in the laminate are bonded 
together by a synthetic adhesive resin. 

Brief Summary Text - BSTX (18): 

In a particular embodiment of the composite sails of the invention the 
individual panels therein are fabricated using a second outer layer which is 
comprised of a plurality of segments joined together along abutting edges to 
form the panel. Each of the segments is fabricated by cutting and like means 
from a reinforced sheet material comprising at least two co-extensive layers 
bonded together at their interfaces by a synthetic adhesive resin. One of the 
outer layers is a film of dimensionally stable synthetic polyester resins and 
the other outer layer is selected from the group consisting of a warp-knit 
fabric, a scrim fabric, taffeta, a film of dimensionally stable synthetic 
polyester resin and a layer of release paper, release film, or like material. 
In the event that said other outer layer is a release paper or like release 
material, this layer is removed prior to utilization of the joined segments as 
the second outer layer in the panels employed in the sails of the invention. 
The inner layer, or at least one of the inner layers if there are more than 
one, comprises a weft-free warp of strands of a stretch resistant polymer in 
which the strands are disposed substantially along the principal stress lines 
for the segment in the sail panel. The strand denier density may vary from 
segment to segment in an individual panel of the sail, the greater density 
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being present in those segments in the area which will be subject to the 
greater stresses. Thus the segment or segments in the end of the panel which 
is close or closest to the leech in a sail will, in general, have a greater 
strand denier density than the segment or segments in the end of the panel 
closest to the luff of the sail. 



Detailed Description Text - DETX (4): 

In the particular embodiment shown in FIG. 1 the five panels A-E are 
fabricated from a skin (22) fabricated from a film having high stretch 
resistance. Such films are well-known in the art. Illustrative thereof are 
the drawn, oriented polyester films such as that available under the trademark 
Mylar. Other films having high tensile modulus are those fabricated from 
polymers such as nylon, polypropylene and the like. Advantageously the film 
has a thickness of the order of about 0.25 mils to about 20 mils and preferably 
from about 0.5 to about 3 mils. Disposed on the skin (22) in each of panels 
A-E are a plurality of stress-bearing structural members (24). These members 
are aligned in the direction of the expected principal stress lines created 
when the assembled sail is exposed to the force of the wind. The members (24) 
are formed of multiple filament strands, ribbons or strips of a stretch 
resistant polymer, advantageously an aramid such as Kevlar. The members (24), 
either in the form of free strands or ribbons or in the form of tape comprising 
one or a plurality of strands adhered to a backing tape such as polyethylene 
film, are attached to the skin (24) by adhesive after being laid on the skin by 
hand in a predetermined pattern. A detailed description of the preparation of 
such panels, of which panels A-E are illustrative, is given in the aforesaid 
U.S. Pat. No. 4,624,205 the specification of which is hereby incorporated in 
its entirety. It is to be understood that panels I'-V of the sail in FIG. 12 
may be prepared in a similar manner. 

Detailed Description Text - DETX (5): 

The panels A-E, advantageously after joining together to form a single 
continuous panel as described hereafter, are then subjected to lamination in 
accordance with the invention. It is to be understood that panels I'-V of 
FIG. 12 may be similarly joined to form a continuous panel. FIG. 2 shows, in 
an exploded view, the three layers of a typical laminate so prepared using, for 
example, panel D of FIG. 1 as one of the outer layers. Layer (26) is a 
dimensionally stable polymeric film such as an oriented polyester film of which 
Mylar is typical. Layer (26) has a thickness of the order of about 0.25 mils 
to about 20 mils and preferably of the order of about 0.5 to about 3 mils. The 
thickness of layer (26) may be, but is not required to be, the same as that of 
the skin (22) employed in panel D. The inner layer (28) of the laminate 
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comprises a warp of substantially parallel, spaced apart strands of a synthetic 
polymer, advantageously Kevlar or like aramides, oriented transverse to the 
structural members (24) in panel D. It is to be understood that the orientation 
of the strands of inner layer (28) with respect to the structural members (24) 
will depend both upon how panels are cut and assembled to form a sail, and upon 
the expected principal stress lines of the panel. Thus, by transverse is meant 
that the strands of inner layer (28) are nonparallel with structural members 
(24). Further, it is to be understood that not only panels A-C, but also 
panels I'-V of FIG. 12 may be similarly prepared. 

Claims Text - CLTX (3): 

(ii) a second outer layer which is comprised of a plurality of individual 
segments joined together along abutting edges, each of said segments formed of 
reinforced material comprising at least one layer of a film of dimensionally 
stable resin, and at least one layer of strands of a stretch resistant polymer 
disposed substantially along the principal stress lines for said segment in 
said sail; and 
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Brief Summary Text - BSTX (1 1): 

The forces or loads on a sail and its fabric are exerted in a complex 
manner. These loads may be described by various notations, e.g., as contour 
lines, or lines of equal forces or load cells exerted on the saiL It must be 
understood that toad Jmcjf are approximations and are done for convenience 
because the force is substantially solely, in the typical prior art sail, 
transmitted by the pliant fabric. The force is transmitted in an uneven 
fashion on a sail which is a surface of complex compound curves. For this 
complex curve surface, it is important that the surface has the right shape, 
because the maximum lifting efficiency over long periods of time has been 
developed as an art merely by comparison to a previous sail or a sail with 
given performance characteristics. 
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Detailed Description Text - DETX (8): 

However, the winding operation now is on a frame, one corner of which serves 
as the focal point for all of the threads 7 running in that direction. Since 
the point loads on a sail are found in the head, tack and clew (and at reef 
Locations, i.e., reef points and reef tack and clew), panel 3 in FTG. 3 
illustrates especially well the advantages gained with the present sail where 
the thread concentration is in the point load location, i.e., tack 12, and 
parallels and substantially follows the g&e,££ $kMM$llS>MJM$ encountered 
in the sail and as previously discussed in my above-identified U.S. Pat. No. 
4,593,639. For the reef point loads and gtrt^Hnes associated therewith, 
reef point thread lines as additional threads may be laid on top of the thread 
layout for a full size sait the associated reef point hardware, Le., 
cringles, may be used, the same as for the full size sail, and will be further 
discussed herein. 



Claims Text - CLTX (1): 

1. A composite sail having a head, a tack and a clew, which in use and for 
an intended purpose has principal i^ressjjnes. said sail comprised of a 
plurality of panels, each of said panels joined to an adjacent panel therefor, 
each of said panels comprised of a laminate of at least two layers 
whereinbetween said layers nonwoven, force-bearing thread material is 
pre determinedly disposed along said principal gtrjesajines for said panel in 
said saiL 
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ABSTRACTED-PUB-NO: US 6302044B 
BASIC-ABSTRACT: 

NOVELTY - A sail section (46) includes a reinforced material laminated between 
films. The reinforced material has sectors individually provided with a set of 
parallel reinforcement elements. The sectors are arranged in an overlapping 
pattern so that the reinforcement elements are generally aligned with the 
expected load lines . 
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DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(a) a method for making a sail body from the sail sections; 

(b) and a method for making a sail 

USE - Used for creating sail used for sailcraft, boats. 

ADVANTAGE - Reduces manufacturing cost since the sail body is created from only 
5 or 6 sail sections. Enables creation of a lightweight, flexible, 
three-dimensional air foil that maintains its desired aerodynamic shape through 
a chosen wind range. Prevents undesired drag as well as excessive heeling of 
the boat. Prevents waste of precious wind energy. 

DESCRIPTION OF DRAWING(S) - The figure shows the plan view of the sail made 
from the sail bodies . 

Sail section 46 

ABSTRACTED-PUB-NO: WO 2001 17848A 
EQUI VALENT-AB STRACTS : 

NOVELTY - A sail section (46) includes a reinforced material laminated between 
films. The reinforced material has sectors individually provided with a set of 
parallel reinforcement elements. The sectors are arranged in an overlapping 
pattern so that the reinforcement elements are generally aligned with the 
expected load lines . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(a) a method for making a sail body from the sail sections; 

(b) and a method for making a sail. 

USE - Used for creating sail used for sailcraft, boats, 

ADVANTAGE - Reduces manufacturing cost since the sail body is created from only 
5 or 6 sail sections. Enables creation of a lightweight, flexible, 
three-dimensional air foil that maintains its desired aerodynamic shape through 
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a chosen wind range. Prevents undesired drag as well as excessive heeling of 
the boat. Prevents waste of precious wind energy. 

DESCRIPTION OF DRAWING(S) - The figure shows the plan view of the sail made 
from the sail bodies . 

Sail section 46 

KWIC 

Basic Abstract Text - ABTX (1): 

NOVELTY - A sail section (46) includes a reinforced material laminated 
between films. The reinforced material has sectors individually provided with 
a set of parallel reinforcement elements. The sectors are arranged in an 
overlapping pattern so that the reinforcement elements are generally aligned 
with the expected load lines . 

Basic Abstract Text - ABTX (3): 
(a) a method for making a sail body from the sail sections; 

Basic Abstract Text - ABTX (6): 

ADVANTAGE - Reduces manufacturing cost since the sail body is created from 
only 5 or 6 sail sections. Enables creation of a lightweight, flexible, 
three-dimensional air foil that maintains its desired aerodynamic shape through 
a chosen wind range. Prevents undesired drag as well as excessive heeling of 
the boat. Prevents waste of precious wind energy. 

Basic Abstract Text - ABTX (7): 

DESCRIPTION OF DRAWING(S) - The figure shows the plan view of the sail made 
from the sail bodies . 

Title- TIX (1): 

Multisectional sail body used for creating sail, has reinforced material 
sectors arranged in overlapping pattern so that reinforcement elements are 
generally aligned with expected load lines 
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Equivalent Abstract Text - ABEQ (1): 

NOVELTY - A sail section (46) includes a reinforced material laminated 
between films. The reinforced material has sectors individually provided with 
a set of parallel reinforcement elements. The sectors are arranged in an 
overlapping pattern so that the reinforcement elements are generally aligned 
with the expected load lines . 

Equivalent Abstract Text - ABEQ (3): 
(a) a method for making a sail body from the sail sections; 

Equivalent Abstract Text - ABEQ (6): 

ADVANTAGE - Reduces manufacturing cost since the sail body is created from 
only 5 or 6 sail sections. Enables creation of a lightweight, flexible, 
three-dimensional air foil that maintains its desired aerodynamic shape through 
a chosen wind range. Prevents undesired drag as well as excessive heeling of 
the boat. Prevents waste of precious wind energy. 

Equivalent Abstract Text - ABEQ (7): 

DESCRIPTION OF DRAWING(S) - The figure shows the plan view of the sail made 
from the sail bodies . 

Standard Title Terms - TTX (1): 

MULTISECTION SAIL BODY SAIL REINFORCED MATERIAL SECTOR 
ARRANGE OVERLAP 

PATTERN SO REINFORCED ELEMENT GENERAL ALIGN LOAD LINE 
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ABSTRACTED-PUB-NO: US 6112689A 
BASIC-ABSTRACT: 

NOVELTY - A sail body (3) includes first and second skin layers (40,42), each 
skin layer having an outer film (22) at an outer side (34) and reinforcement 
elements (28,30) at an inner side (36). The skin layers are laminated with the 
inner skins abutting to form the sail body . The skin layers are each made up 
of skin components (38) joined to other skin components of the same skin layer 
another along their aligned edges (43). The joined edges (44) of the first 
skin layer are offset from the joined edges of the second skin layer to 
strengthen the sail body . The sail body is preferably a three-dimensional 
molded sail body . The fibers or other reinforcement elements are preferable 
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generally aligned with the expected load lines (32) of the sail body . 
USE - Sail body and method for making. 
DESCRIPTION OF DRAWING(S) - A plan view of a sail. 
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Basic Abstract Text - ABTX (1): 

NOVELTY - A sail body (3) includes first and second skin layers (40,42), 
each skin layer having an outer film (22) at an outer side (34) and 
reinforcement elements (28,30) at an inner side (36). The skin layers are 
laminated with the inner skins abutting to form the sail body . The skin layers 
are each made up of skin components (38) joined to other skin components of the 
same skin layer another along their aligned edges (43). The joined edges (44) 
of the first skin layer are offset from the joined edges of the second skin 
layer to strengthen the sail body . The sail body is preferably a 
three-dimensional molded sail body . The fibers or other reinforcement elements 
are preferable generally aligned with the expected load lines (32) of the sail 
body . 

Basic Abstract Text - ABTX (2): 
USE - Sail body and method for making. 



Title- TIX (1): 

Sail body and method for making 



Standard Title Terms - TTX (1): 
SAIL BODY METHOD 
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ABSTRACTED-PUB-NO: US 5097783A 
BASIC-ABSTRACT: 

Composite sail is made from a number of joined panels, each made from a 
laminate comprising a layer of weft-free warp of strands of stretch resistant 
polymer (28) between an outer layer (26) and an inner layer (22) made from a 
number of abutting panel segments (24) of reinforced material. Each segment 
comprises at least one layer of a dimensionally stable resin film and at least 
one layer of strands of stretch resistant polymer aligned along the principal 
stress lines of the segment in the sail. The layers are bonded by a synthetic 
adhesive resin. Pref. the denier density of the inner layer strands varies to 
as to be lower at the luff end and higher at the leech end. The strands are 
pref of aramid and the outer layer of polyester resin. 

ADVANTAGE - Improved resistance to stretch and deformation in the max. stress 
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directions. 
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Basic Abstract Text - ABTX (1): 

Composite sail is made from a number of joined panels, each made from a 
laminate comprising a layer of weft-free warp of strands of stretch resistant 
polymer (28) between an outer layer (26) and an inner layer (22) made from a 
number of abutting panel segments (24) of reinforced material. Each segment 
comprises at least one layer of a dimensionally stable resin film and at least 
one layer of strands of stretch resistant polymer aligned along the principal 
stress lines of the segment in the sail. The layers are bonded by a synthetic 
adhesive resin. Pref. the denier density of the inner layer strands varies to 
as to be lower at the luff end and higher at the leech end. The strands are 
pref. of aramid and the outer layer of polyester resin. 



Title- TIX (1): 

Laminated reinforced composite sailcloth - has weft-free, stretch resistant 
polymer strands between outer layer and inner layer composed of resin and 
polymer strand panels 

Standard Title Terms - TTX (1): 

LAMINATE REINFORCED COMPOSITE SAILCLOTH WEFT FREE STRETCH 
RESISTANCE 

POLYMER STRAND OUTER LAYER INNER LAYER COMPOSE RESIN 
POLYMER STRAND PANEL 
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ABSTRACTED-PUB-NO: EP 475083A 
BASIC-ABSTRACT: 

Sail of one piece three dimensional laminated fabric with uninterrupted load 
bearing yarns includes moulding a pliant three dimensional laminate having an 
outer base or structural film layer (8) of suitable sail material e.g. 
polyester Mylar film, polyethylene film, polypropylene film etc., a structural 
layer of load bearing yarns (6) e.g. of polyester, aramid, polyolefin, carbon, 
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polyamide fibre etc. disposed over the film layer both along and across the 
predicted lines of stress in the sail and an outer protective (4) covering the 
yarn layer. 

ADVANTAGE - Provides ideal shape without irregularities. 
ABSTRACTED-PUB-NO: EP 475083B 
EQUIVALENT-ABSTRACTS: 

A sail having a body extending between the edges thereof, said sail comprising 
a three dimensional, one piece laminate, said one piece laminate comprising an 
impervious layer of sheet material and a layer comprising load carrying yarns, 
said load carrying yarns extending continuously and uninterruptedly between the 
edges of the sail said yarns being laid along the convex surface of the sail in 
said laminate and carrying the majority of loads in the sail. 

US 5097784A 

The sail has a body extending between the edges and comprises a three 
dimensional, one piece laminate, laminate having an outer impervious layer of 
sheet material and an inner layer comprising load carrying yarns. The load 
carrying yarns are pretensioned and extend continuously and uninterruptedly 
between the edges of the sail, the yarns are laid in a three dimensional 
fashion in the laminate and carrying the majority of loads in the sail. 

The sail comprises a pair of outer layers sheet material, and the inner layer 
is disposed between the outer layers. The inner layer additionally comprises 
secondary yarns extending at angles to the load carrying yarns. 

KWIC 



Title- TIX (1): 

Sail of three=dimensional laminated moulded fabric - has yarns disposed 
along and across expected load lines 

Equivalent Abstract Text - ABEQ (1): 

A sail having a body extending between the edges thereof, said sail 
comprising a three dimensional, one piece laminate, said one piece laminate 
comprising an impervious layer of sheet material and a layer comprising load 
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carrying yarns, said load carrying yarns extending continuously and 
uninterruptedly between the edges of the sail said yarns being laid along the 
convex surface of the sail in said laminate and carrying the majority of loads 
in the sail 



Equivalent Abstract Text - ABEQ (2): 

The sail has a body extending between the edges and comprises a three 
dimensional, one piece laminate, laminate having an outer impervious layer of 
sheet material and an inner layer comprising load carrying yarns. The load 
carrying yarns are pretensioned and extend continuously and uninterruptedly 
between the edges of the sail, the yarns are laid in a three dimensional 
fashion in the laminate and carrying the majority of loads in the sail. 

Standard Title Terms - TTX (1): 

SAIL THREE=DIMENSIONAL LAMINATE MOULD FABRIC YARN 
DISPOSABLE LOAD LINE 
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